The pelage of adult gray red-backed voles Clethrionomys rufocanus bedfordiae (Rodentia, Arvicolinae) in Hokkaido is usually red-brown or black on the dorsum and ivory or gray-ivory on the side-venter (Fig. 1a; Ota 1984; Nakata et al. 1989 ). However, pelage aberrations have been observed on several occasions in natural populations of C. rufocanus bedfordiae (Aizawa and Makino 1938; Fujimaki 1974; Murakawa 1986; Miyatsu et al. 1988; Takahashi 1988; Nakata et al. 1989) . Although pelage color aberrations of this vole have been known of since 1938, there have been no records of several individuals with different pelage color aberrations being captured at one time from a single locality (Nakata et al. 1989 ).
In July 2003, however, three specimens were collected from a locality in Hokkaido, these three were aberrant types with light brown buff pelage and partially white pelage. Ecological and genetic perspectives on these aberrations are expressed.
Research locality and trapping
A total of 210 Sherman-type live traps, baited with oatmeal, were set (at each corner of 5 × 10 m grids) in a small area of a wind-shelter belt forest (180 m × 70 m), Tobetsu, Hokkaido, Japan (43°12'20"N, 141°25'18"E, at an altitude of 5 m) on 3rd July 2003. This forest mainly consisted of an ash Fraxinus mandshurica var. japonica plantation, with dense undergrowth of dwarf bamboo Sasa senanensis. In addition, the surveyed forest area was surrounded on all sides by artificial drains and/or moats. Furthermore, C. rufocanus bedfordiae was the dominant species in the area (>90%) (Iwasa et al. unpublished data) . Other small mammals, such as the largeclawed shrew Sorex unguiculatus, the small Japanese field mouse Apodemus argenteus, the large Japanese field mouse A. speciosus, and the Norway rat Rattus norvegicus, were also captured, but only rarely.
All individuals were identified to species using Abe et al. (1994) and all C. rufocanus bedfordiae collected were aged approximately as either having over-wintered or as being subadults based on the enamel pattern on the third upper molar (Abe 1976 (Abe , 1982 .
The three specimens with aberrant pelage colors are preserved in the author's private collection with skins, skulls and vouchers (Specimen Nos.: MAI-278, 279 and 280).
Results
A total of 103 C. rufocanus bedfordiae was collected from traps on 4th July 2003 (210 trap-nights). These were classified as: 46 over-wintered females, 6 overwintered males, 27 subadult females, and 24 subadult males. Of these 103 individuals, three were unusual. One of them, specimen MAI-278, an over-wintered female, had an entirely light-brown buff pelage and had dark red eyes (Table 1, Fig. 1b and 1c) . One subadult female, specimen MAI-279; had partially white fur on the venter, the top of head, the hind feet and the distal third of the tail (Table 1 , Fig. 1d and 1e) . The third unusual specimen, a subadult male, specimen MAI-280, also had a white patch on the top of its head. The latter two specimens had black eyes.
Discussion
Aberrant pelage coloration, particularly white or buff, and albino individuals, are well known among laboratory mice and rats but such pelage variations are quite rare among wild mammals. It is generally assumed that small mammals with aberrant pelage coloration are taken E-mail: anderson@brs.nihon-u.ac.jp more easily by predators than those with normal pelage, because paler pelages are deemed to be more conspicuous under natural conditions. That is individuals with white pelage are selectively removed by predators in nature. However, among moles there are many examples of white or pale individuals, presumably because subterranean moles are difficult for predators to access regardless of pelage color (e.g. Imaizumi and Yoshiyuki 1960) . In addition, generally, the venter of rodents tends to be white, as for example in A. speciosus (e.g. Imaizumi 1960) . Unlike a white dorsum, a white venter is less likely to be conspicuous to predators and may not affect predation pressure under natural conditions. Clethrionomys rufocanus bedfordiae lives a semi-fossorial life style (Ota 1984) ; there is thick undergrowth of dwarf bamboo and a deep litter layer on the ground surface in its natural habitat. Voles make runways in the surface of their habitat, which provides effective shelter from predators. In the case of C. rufocanus bedfordiae under natural conditions, the phenotypic expression of white pelage has been observed repeatedly (see Aizawa and Makino 1938; Fujimaki 1974; Murakawa 1986; Miyatsu et al. 1988; Takahashi 1988; Nakata et al. 1989) , as has black pelage (Ueda et al. 1970; Ueda 1972; Nakatsu et al. 1979; Takeda et al. 1999) . However, there have been no published reports of several individuals with aberrant pelages being taken from the same population at the same time, as was the case with the entirely buff and two partially white individuals reported here (see Nakata et al. 1989) . Thus, the current observation is certainly a curious one.
On the basis of fundamental genetics, it is considered that a homozygote of recessive genes causes white aberrations. If such aberrations appear in a population, accumulation of recessive genes may be presumed. In the present case, the forest area examined was surrounded by artificial drains and moats, which may inhibit genetic interchange or immigration, and thus promote inbreeding within the small population. There is the possibility that there has been an accumulation of recessive alleles in the population through geographic isolation from other forest areas. However, based on the analysis of six microsatellite loci from 96 individual C. rufocanus bedfordiae collected there in 2000, this small population actually has a high mean heterozygosity, H = 0.9006 (Ishibashi et al. 1997; Iwasa et al. 2004 ) indicative of high diversity within the small population. It is not known at present whether genes encoding pelage color are polymorphic irrespective of the microsatellite data. Furthermore, the author and his colleagues have surveyed epizootiologically the relationship between the vole and a hantavirus as a zoonosis in the same forest study area over several years. The consequent removal of a considerable number of individuals (approx. 100 per epizootiological survey per year) from the population may have affected the population's genetic constitution by genetic drift. Genetic analyses and subsequent monitoring are needed to elucidate the mechanism of occurrence of white and light brown individuals within this small population of C. rufocanus bedfordiae.
